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Abstract: The Fuping Group, which has undergone amphibolite to granulite facies metamorphism, is the most
widely distributed Archean strata in Fuping area of the Central North China Craton. The age of the Group is vital for
probing the evolutionary history of the Fuping Complex. In this paper, LA-MC-ICP-MS (laser ablation multi-
collector inductively coupled plasma mass spectrometry) was used to analyze the zircon U-Pb-Hf isotope of leptite in
the Yuanfang Formation of the Fuping Group. The authors obtained two metamorphic zircon ages of 2 531 +15 Ma
and 1 943 £16 Ma, respectively. Based on the internal structure of zircons and U-Pb ages, the authors chose the
*7Ph/**Pb age of 2 549 +4 Ma from the 2 549 Ma to 2 500 Ma detrital zircon domains as the maximal depositional
age and confirmed the Yuanfang Formation between 2 550 Ma and 2 530 Ma. The zircon Lu-Hf isotopic analyses
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demonstrate that ""°Lu/"""Hf and " Hf/"""Hf are 0. 000 289 ~0.004 262 and 0.281 255 ~0.281 791, respectively
with "*Hf/""Hf, and £Hf( ) range being 0.281 230 ~0.281 623 and —5.86 ~13.62. The single-stage and two-
stage model ages are in the range of 2 748 ~2 242 Ma and 2 810 ~2 272 Ma, respectively. On such a basis, the

authors infer that the source of the Yuanfang Formation was mainly from Neoarchean TTG gneisses in the Fuping

Compex, and the intensive crustal growth in the Complex was concentrated from 2.8 Ga to 2.6 Ga. In addition, the

authors infer that metarmorphic ages of 2.5 Ga and 1.95 Ga may represent metamorphic events related to the initial

and finial cratonization of the North China Craton.
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Fig. 1 Geological sketch map of the Fuping Complex( modified after Cheng Yuqi et al. , 2004)
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Fig. 2 Outcrop and microphotographs of leptite in the Yuanfang Formation of the Fuping Group ( mineral abbreviation
after Shen Qihan, 2009)
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Fig. 3 Representative zircons CL images of leptite in the Yuanfang Formation of the Fuping Group ( The red and yellow circles

are U-Ph and Lu-Hf isolope analysis points, and the annotations beside are Th/U, *”Pb/**Pb ages, sHf(1) and tpy, )
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Fig. 4 Zircon U-Pb concordia diagram of leptite in the
Yuanfang Formation of the Fuping Group
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Xk o571 e HECOE A 5.37 ~10. 67, ~1.95 Ga [1
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Fig. 5 Zircon gHf(1) versus *” Ph/*®Ph age plots for

leptite in Yuanfang Formation of the Fuping Group
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ARUKIFFEXT 2 AN fh (FO2-1 AT FO2-2) HEAT T
A A HERAG A BT, B R IR AECSIO,: 84.25% ~
88.16% ) = M (K,0: 3. 43% ~ 3. 50% ) fik &%
(MgO: 0.12% ~ 0. 29% ). &1 ( Na,0: 0. 11% ~

0.21% ) 45 Ca0: 0.01% ~0.02% ) FFIEC K 3D,
FEM A 10 E B B BAKC Y REE =19. 55 x 107°° ~
33.24 x10°%), EH FICEE L TOF 1, B ER T
JCER AR R R F oy [ (La/Lu)  =9. 07 ~
13.78 71, I B4 % (Eu/Eu” =0.86 ~1.71, % 3,
Kl6a). {Efdicam o, EILH Nb P Ti (147
S CIE 6b) , ST AT P 1 DX Vb 5 b BRAE 27
FEAEAHALC T A 5%, 2002a, 2002b) o

®3 BEEMRNENIE(wy/ % RMETE
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Table 3 Analytical results of major elements (w,/ % ) and
trace elements (w,/10 °) of leptite in the Yuanfang
Formation of the Fuping Group

Fedh's FO2-1 Fo2-2 || FERS FO2-1 FO22| #ESh S FO2-1 FO2-2

Si0, 88.16 84.25 Nd 7.05 3.6l Cr 11.3 16.4
AL,O; 5.77 8.58 Sm 0.87 0.42 Cs 0.61 0.92
Fe,0; 0.46 0.38 Eu 0.25 0.22 Ga 5.34 12.3
FeO 0.56 0.88 Gd 0.89 0.35 Hf 1.70 2.83
CaO 0.02 0.01 Th 0.12 0.05 Mo 0.07 0.14
MgO 0.12 0.29 Dy 0.61 0.26 Nb  1.97 6.52
K,0 3.43 3.50 Ho 0.10 0.05 Ni 2.13 5.18
Na,O 0.21 0.11 Er 0.29 0.14 Pb  5.57 3.92
TiO, 0.07 0.16 Tm 0.05 0.05 Rb 79.5 95.5
MnO 0.01 0.01 Yb 0.26 0.18 Sc 1.13 5.94
P,0s 0.01 0.01 Y 2.72 1.29 Sr 38.0 33.4
Lor 0.51 1.17 Lu 0.05 0.05 Ta  0.44 0.58
Total 99.33 99.35|| YREE 33.24 19.55| Th 1.64 1.61
TFeO 0.97 1.22 |(La/Lu)y 13.78 9.07 U 0.22 0.19

La  6.43 4.23 ||Ew/Eu* 0.86 1.71 A% 43.0 41.8

Ce 11.9 7.64 Ba 631 561 Zr  58.4 91.6

Pr 1.75 1.01 Co 0.67 1.27

AR 5 A A G ORI (B Kl s e e 35 )2 4
RRE, B TA BRI A R E A AR 4 (R
MrdtaE, 2004) . FHIAIH Sm-Nd. Rb-Sr A H iUk
BEA U-Pb 85 [F) A 25 J5 V2 B 8 B 12 B IR AR 5
h o R AR A AR, 1984 fhE5,
1989; S S AT, 20005 PLORFSE, 2005) . M3 H
) SHRIMP %547 U-Pb [FIf 25 & A He A, BR 2 R K
EH TR R 2.7 ~2. 54 GaC FE M L4, 2004
M HEAE, 20150 o 11 70 35 4 20 T AR 19 R A T
7 Sm-Nd ZEHF 6 4E 8 4 2 791 Ma F12 560 Ma. FE
My BLEE(2004) Ak oY A5 R R A ALY AR
FEAAR, 2 T WA FAEH SN, (AX Tt
5 5 G DRI AR i e = M 1) 4 A 22 B PR 2
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Fig. 6 Chondrite-normalized REEs patterns (a, after Sun and McDonough, 1989) and MORB-normalized trace elements

patterns (b, after Pearce, 1983) of leptite in the Yuanfang Formation
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2 526 +7 Ma(MSWD = 14), & 11— 41748 i i1 358
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Jo B A 1 0 BT 35 48 8% R o0 B e AL il B T
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TN« BKOUAESE(2018) TERFHY3E 4% M [X 28 ) v 2%
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WG R, BV BEL DT T P 301 A TR 4 A 21 RR RS
AH AR T AE ] CREAR LS5, 20045 M3 HE5E, 2015)
N A B O A 53 AT, 05 6 21 R 3 o)
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3 I N Tl e T G R PN I N i o 8
7P/ Ph SRS BN UG TR AL A, 7T B8 I TE SE B 1)
H iR L Wan et al. , 2011) . R, A< Sk BUR 5
2 549 ~2 500 Ma #¥ i B5 A 2 Ph/*° Ph 4F 88 B K1
45 2 549 £4 Ma AR5V IR K TTRRERE, 120 B
JE RSP BE oo A W AR TR AR R 2 550 ~
2 530 Ma. {HIX—&5 b7 20 2 1 [ A7 2 A0
PRI UE o

JUHG A R 1) B ™ ) g A R

A, SRR X Rk [ F 7 5 0 A R s 5
Jlig, R 2 R Z 0 A 1 ol A80E R 43 3 TR
1o TR TP 0 Ze  HE S50 0 R &
AR AT RE A VIR LR, & S L S Ec &
MIED W5 KA A e 22 ik 45 R AR SO
FURIERHRL S MR g A AR W B P 1 T K AR
W, AR B A 2.7 Ga M12.6 Ga KIS B5 4115
HOE2) . RO R 2.7 ~2.5 Ga ‘G A
ATz, EARLL TTG i A % 4 3 (Guan et al. ,
2002; Liu et al. , 2002; Zhao et al. , 2002; F&E#iHE
2%, 2004; Han et al. , 2012; B8 555, 2014; Hi
WS, 20155 M S5 R R R TR , M BN A HK
WG B R O YT A AL R R e R T A .
Lu-Hf [FlA7 Z AR A5 Sm-Nd 1A R AL 5
P 2 N H T Hh R B ) 8 5T R AR G 2,
2007) . AL 2.55~2.50 Ga BEJE B AT K% eHICr)
fE42.58 ~8.90, 145 AL T 2.8 ~2.7 Ga Hhiit
w2z ). 5 HRETE K (recent Pb loss) AN, H
T R FEE S S A Y2 2K Cancient Pb loss )
2 PET RS eHFC) E AWK Vervoort and Kemp,
2016) « JeHiE AL A% S S B A A R R
% B8 AR T s, DR e HECo) {8 AT RESEVI 46
M. AL ~2.5 Ga A2 JAE A X IR HIC) {5
5.37 ~10. 67, {0 T 7 B Hu b v A 2 il . PRI U, 4
Wi 2.55 ~2.50 Ga 5 5 AT AL 3B 2L 5L e HECoO) {E T g
7T g v A 26 B Al . A% S A P B 1 Bt
SRR B EAET T 2.8 ~2.6 Ga, 5 B -5 AR
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B E AR TTG BT Bk HE N [R] 47 38 45 ] — 3
(Liu et al. , 2002; Han et al., 2012) ., K EF L
b oA M X 2R AL Geng et al. , 2012; Wan et al. ,
2015), 2.8 ~2.6 Ga Ny B V- Z% 55 i 52 2 K 1) 5 %
(e

Al v hrod AR R H N )2l T ~2.5 Ga
AR A T AE IS LA N 1,96 ~ 1.8 Ga B AE
FHARH 98 21 ( Zhao et al. , 2012; Qian et al., 2013;
Lu et al., 2014; Wang et al., 2014; Xiao et al.,
2017) o AR, 8 0 Ly (1 B2 AR SRR X [
BERIATHR A ACK W ~2.5 Ga (38 FiA/E I id 5%
(PRI A, 2004; Xiao et al., 2014; 52 HE2E,
2015; HEREREE, 2019) . ARWFFAEGYS 77 4L ik pi
AR T AR U AE R, 4 il 2 531
+15 Ma f 1943 +16 Ma. 72 531 £15 Ma 4%
FES A ) B A AR Th/U {1C0.02 ~0.16), 5%
AT LA T T AR CB 3D, 4 D) ek o T
RS A, YIHR 7R T8 T 45 B A (W4 1EC Fernan-
do et al., 2003; RIGIREE, 2004)) . GEARHEIT 45
S o R AR I 1 A2 AE B CRE A SR, 2004,
TR H RSP AED ST 121 ~2.5 GalX
AR A 1230 A8 TR A T R AR LA Tl B
BEA, VI e b M AT S OB R CE AR, 2011),
T R 2 H oty e o AR U AR A 5L (1 943 £ 16
Ma), N ic 5% T S Ak 7 $ 18 d5 2 i B 23R 4 5 Bl 47
WAL L FEC Qian et al. , 20135 Xiao et al. , 2017)

6 VI 4hip

BB YT 5 AL R A S B e
S50 2 526 +7 Ma, P HHIAR WS 45 S 4 53l 492 531
£15 Ma F1 1 943 +16 Ma. JEFAZEE 2 549 ~2 500
Ma # JE 45 47 H2 Ph/* Pb 4E 8 fix K 2 549 +4 Ma
FRAR i IR B R UTRR AR08, W18 B & o b A AL R I
X2 550 ~2 530 Ma. % HE A4 Z 7R 2.8 ~
2.6 Ga AR H X s 20 s A KB B Rl
ARy 70 b A PR 30 A 5 £ 2 vl i 23 AR R
AR IE Fe e Al i & e Pl Ak L F

Bt £ LA-ICP-MS 4% U-Pb M T4F ¥ 1%
B B RAFIRA 5 SRR IR F )T 69
AFFENB, ST E XA LA AR
BT ERGEN, E—IF R TR
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